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DETAILED ACTION 

This Office Action is in response to the Remarks filed on December 7, 2004. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

Claims 1-3 are rejected under 35 U.S.C. 102(a) as being anticipated by 
Nakamura et al. (US 5,986,299). 

In re claim 1 , Nakamura et al. discloses (col. 2, line 49 - 63 and col. 8, line 57-col. 
13, line 45 and figs. 3-5) a method of fabricating a memory cell integrated in a 
semiconductor substrate comprising: forming, on the semiconductor substrate (1), a 
MOS transistor having first and second conduction terminals (3 and 4), forming a first 
protective layers (8) over the MOS transistor, forming and patterning one or more 
metallization layers (11) over the MOS transistor, forming a second protective layer (18) 
over the one or more metallization layers (1 1 ) and forming a capacitive element (20, 21 , 
22) coupled in series with the MOS device, including defining a lower electrode (20) of 
the capacitive element on the second protective layer. The capacitive element is 
formed after all of the one or more metallization layers are formed and patterned without 
forming and patterning any additional metallization layer after the capacitive element is 
formed (col. 12, line 55 - col. 12, line 30). 
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In re claim 2, Nakamura discloses (fig. 3) the method further comprising: forming 
a plurality of contact vias (10, 13, 16, 19) through the first and second protective layers 
for establishing an electrical connection between the lower electrode (20) of the 
capacitive element and at least one of the conduction terminals (3) of the MOS device. 

In re claim 3, Nakamura discloses (col. 13, lines 30-45) the method wherein 
forming a capacitive element comprises forming a ferroelectric capacitor having a 
ferroelectric material layer for a dielectric layer. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 4-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nakamura et al. (US 5,986,299) as applied to claim 1 above, and further in view of 
Leung et al. (US 5,563,762). 

In re claim 4, Nakamura discloses (fig. 3) the method wherein the one or more 
metallization layers includes a first metallization layer (1 1) formed on the first protective 
layer and a second metallization layer (14) formed between the second protective layer 
(18) and a third protective layer (15) positioned between the first and second protective 
layers. Nakamura does not disclose the method further comprising forming a pad area 
from the second metallization layer and electrically connecting the pad area to an upper 
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electrode of the capacitive element. Leung shows (figs. 5-10) the method of forming a 
forming a pad area (106) from the second metallization layer and electrically connecting 
the pad area to an upper electrode (134) of the capacitive element. With this method, 
very large capacitors can be provided on top of the integrated circuit without limiting the 
interconnect routing efficiency of the underlying integrated circuit. Therefore, it would 
have been obvious to one of ordinary skill in the art at the time the invention was made 
to modify the connection scheme of Nakamura by forming a pad connected to the first 
metallization as taught by Leung to provide very large capacitors without limiting the 
interconnect routing efficiency of the underlying integrated circuit. 

In re claim 5, Leung discloses (fig. 3) the method further comprising forming a flat 
(126) on the second protective layer and electrically coupling the flat to the upper 
electrode (134) of the capacitive element, and forming an electrical contact (124) that 
extends through the second protective layer between the pad area to the flat. 

In re claim 6, Nakamura discloses (figs. 3-5) the one or more metallization layers 
includes a first metallization layer (1 1) formed on the first protective layer and a second 
metallization layer (17) formed between the second protective layer (19) and a third 
protective layer (15) positioned between the first and second protective layers. Leung 
shows (figs. 5-10) the method of forming a pad area (104) from the second metallization 
layer before forming the second protective layer (1 14, 116); and removing a portion of 
the second protective layer from the pad area after the capacitive element is formed, 
thereby exposing the pad area for an external connection (col. 9, lines 57-63). 
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In re claim 7, Nakamura discloses (figs. 3-5) the one or more metallization layers 
includes a first metallization layer (1 1 ) formed on the first protective layer and a second 
metallization layer (17) formed between the second protective layer and a third 
protective layer positioned between the first and second protective layers. Leung shows 
(figs. 5-10) the method further comprising forming a third metallization layer (124) on the 
second protective layer before forming the lower electrode (128) on the second 
protective layer. 

Claims 8-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nakamura et al. (US 5,986,299) in view of Leung et al. (US 5,563,762). 

In re claim 8, Nakamura et al. discloses (col. 2, line 49 - 63 and col. 8, line 57-col. 
13, line 45 and figs. 3-5) a method of making a memory cell integrated in a 
semiconductor substrate, the method comprising: forming a MOS transistor (3, 4); 
forming a plurality of metallization layers (1 1, 14, 17) including a first metallization layer 
(11), the plurality of metallization layers overlaying the MOS device; covering the first 
metallization layer with a top insulating layer (18); forming a capacitive element (20, 21 , 
22) on the top insulating layer after forming the plurality of metallization layers, the 
capacitive element having a lower electrode (20) covered with a layer of a dielectric 
material (21) and capacitively coupled to an upper electrode (224). Nakamura shows all 
of the elements of the claims except the method of forming a flat on the top insulating 
layer; electrically connecting the flat to the upper electrode by a plate line; and 
electrically connecting the flat to a pad of the first metallization layer. Leung shows 



Application/Control Number: 10/635,063 Page 6 

Art Unit: 2815 

(figs. 5-10) the method of forming a flat (126) on the top insulating layer; electrically 
connecting the flat to the upper electrode by a plate line (134); and electrically 
connecting the flat to a pad (106) of the first metallization layer such that the memory 
cell may be driven through the pad of the first metallization layer provided beneath the 
capacitive element. With this method, very large capacitors can be provided on top of 
the integrated circuit without limiting the interconnect routing efficiency of the underlying 
integrated circuit. Therefore, it would have been obvious to one of ordinary skill in the 
art at the time the invention was made to modify the connection schemer of Nakamura 
by forming a flat connected to the first metallization as taught by Leung to provide very 
large capacitors without limiting the interconnect routing efficiency of the underlying 
integrated circuit. 

In re claim 9, Leung discloses (col. 9, lines 22-29 and fig. 8) that the flat (126) 
and the lower electrode (128) are formed by forming a conductive layer on the top 
insulating layer and defining the flat and the lower electrode from the conductive layer. 

In re claim 10, Nakamura et al. discloses (figs. 3-5) the method further 
comprising: forming a bottom insulating layer (8) on the substrate; and forming a 
plurality of contact vias (10, 13, 19) through the bottom and top insulating layers for 
establishing an electrical connection between the lower electrode of the capacitive 
element and a conduction terminal of the MOS transistor. 

In re claim 1 1 , Leung discloses (figs. 5-8) the method wherein electrically 
connecting the flat to the first metallization layer includes forming a pad area (106) from 
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the first metallization layer; and forming a contact (124) that extends through the top 
insulating layer and electrically connects the pad area to the flat. 

In re claim 12, Leung discloses (col. 9, lines 1-64 and fig. 3) the method wherein 
the pad area (104) is formed before forming the top insulating layer (1 14, 116), the 
method further comprising removing a portion of the top protective layer from the pad 
area after the capacitive element is formed, thereby exposing the pad area for an 
external connection (col. 9, lines 57-63). 

In re claim 13, Leung discloses (col. 9, lines 1-64 and fig. 3) the method further 
comprising forming a second metallization layer on the top protective layer and defining 
the second metallization layer into a first pad area before forming the lower electrode on 
the top insulating layer, and connecting the first pad area to a second pad area formed 
from the first metallization layer. 

In re claim 14, Nakamura et al. (US 5,986,299) a method of forming a memory 
device integrated in a semiconductor substrate, the method comprising; forming a 
matrix of memory cells (array of cells col. 5, lines 9-24) each including a MOS device 
(3,4) and a capacitive element (20, 21 , 22), the matrix being formed by: forming a 
plurality of metallization layers (1 1 , 14, 17) including a top metallization layer (17), the 
plurality of metallization layers being formed between the MOS devices and the 
capacitive elements of the memory cells; covering the top metallization layer with a top 
insulating layer (18); forming the capacitive elements on the top insulating layer after 
forming the plurality of metallization layers, each capacitive element having a lower 
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electrode (20) covered with a layer of a dielectric material (21) and capacitively coupled 
to an upper electrode (22); Nakamura shows all of the elements of the claims except the 
method of forming a flat on the top insulating layer; electrically connecting the flat to the 
upper electrode by a plate line; and electrically connecting the flat to a pad of the first 
metallization layer. Leung shows (figs. 5-10) the method of forming a conductive flat 
(126) on the top insulating layer and outside of the memory matrix; and electrically 
connecting the flat to the upper electrodes of a plurality of the capacitive elements 
through a plate line (part of 134) that forms and connects the upper electrodes of the 
plurality of capacitive elements. With this method, very large capacitors can be provided 
on top of the integrated circuit without limiting the interconnect routing efficiency of the 
underlying integrated circuit. Therefore, it would have been obvious to one of ordinary 
skill in the art at the time the invention was made to modify the connection schemer of 
Nakamura by forming a flat connected to the first metallization as taught by Leung to 
provide very large capacitors without limiting the interconnect routing efficiency of the 
underlying integrated circuit. 

In re claim 15, Leung discloses (fig. 3) the method further comprising electrically 
connecting the flat to a pad (106) of the first metallization layer such that the plurality of 
capacitive elements may be driven through the pad of the first metallization layer 
provided beneath the capacitive elements. 

In re claim 16, Leung discloses (col. 9, lines 22-29 and fig. 8) the method wherein 
the flat and the lower electrodes of the capacitive elements are formed by forming a 
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conductive layer on the top insulating layer and defining the flat and the lower 
electrodes from the conductive layer. 

In re claim 17, Nakamura discloses (fig. 3) the method wherein forming the 
matrix of memory cells includes; forming a bottom insulating layer (8) on the substrate; 
and forming a plurality of contact vias (10, 13, 16, 19) through the bottom and top 
insulating layers for establishing an electrical connection between the lower electrodes 
of the capacitive elements and conduction terminals of the MOS devices. 

In re claim 18, Leung discloses (figs. 5-8) the method further comprising forming 
a pad area (106) from the first metallization layer; and forming a contact (124) that 
extends through the top insulating layer and electrically connects the pad area to the 
flat. 

In re claim 19, Leung discloses (col. 9, lines 1-64 and fig. 3) the method wherein 
the pad area (104) is formed before forming the top insulating layer (114, 1 16), the 
method further comprising removing a portion of the top protective layer from the pad 
area after the capacitive element is formed, thereby exposing the pad area for an 
external connection (col. 9, lines 57-63). 

In re claim 20, Leung discloses (col. 9, lines 1-64 and fig. 3) the method further 
comprising forming a second metallization layer on the top protective layer and defining 
the second metallization layer into a first pad area before forming the lower electrode on 
the top insulating layer, and connecting the first pad area to a second pad area formed 
from the first metallization layer. 



V. 
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Response to Arguments 



Applicant's arguments with respect to claims 1-20 have been considered but are 
moot in view of the new ground(s) of rejection. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Matthew E. Warren whose telephone number is (571 ) 
272-1737. The examiner can normally be reached on Mon-Thur and alternating Fri 
9:00-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tom Thomas can be reached on (571 ) 272-1664. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Conclusion 




TOM THOMAS 
SUPERVISORY PATENT EXAMINER 



March 21, 2005 



